INTRODUCTION
Delayed sexual maturation of both sexes may be one of the most important factors limiting reproductive activity in high density populations of rodents. Several studies have shown that the onset of puberty in house mice, deermice, and voles is inhibited or stimulated by chemosignals released by mature conspecificis (see reviews The purpose of the present study was to identify the social cues mediating the influence of adult male or female bank voles on maturation of conspecifics.
MATERIAL AND METHODS
The bank voles used in the experiments came from an outbred stock colony reared in our laboratory. The animals were maintained in metal cages (40x20x25 cm) at 18-20°C, on photoperiod schedule of 14 h light : 10 h dark; humidity was not controlled. Food (oats, wheat, carrots and red beets) and water were provided in excess once daily. Wood shavings were used as bedding material and were changed once each week.
The experiments were conducted in spring and summer to avoid the influence of the season on the rate of sexual maturation.
The animals were reared in sexually mixed groups until 21 days of age. After weaning, males and females with body weights 8.5 to 9.5 g were used for experiments. Juvenile males and females were separated and housed in unisexual groups of 2-3 animals per cage during the next 3 weeks. Depending on the experimental protocol they were either kept isolated, or in the presence of an adult intact male, castrated male, castrated-testosterone treated male, or they were exposed to male urine.
When juvenile males and females were reared with adult females they were frequently attacked and wounded by adult females. In view of these findings, only the influence of female urine on puberty was investigated. The juvenile animals were exposed to the urine of females reared alone (isolated female), grouped females or ovariectomized grouped females.
A cage with juvenile males or females was connected by glass tubing with a metabolic cage placed above in which one male or one female was maintained for 24 h. Only urine reached the cage below and all faeces and food were diverted to a special container.
Urine donors were housed singly or animals per cage (grouped females). The animals were transferred to a metabolic cage each day for 24 hours; after that period they returned to a home cage and were left undisturbed for one weeks.
Females were ovariectomized and males were castrated at least 4 weeks before use. Castrated males were injected s.c. with 500 ng testosterone propionate in paraffin oil (Polfa, Jelenia Gora, Poland) every day starting from 3 days before use.
Young males and females were weighed and killed when 42 days old. In males, both testes, seminal vesicles and coagulating glands were dissected out and weighed (the accessory glands were weighed jointly). The left testis was fixed in Carnoy's fluid, sectioned at 7 nm and stained with haematoxylin and eosin. The functional state was classified using the spermatogenic index (SI) (Grocock & Clake, 1974) . The spermatogenic index (values from 5 to 0) gives a measure of seminiferous epithelium activity, 5 representing complete spermatogenesis with abundant sperm production and 0 the presence only of Sertoli cells and spermatogonia. The spermatogenic index was determined for each left testis on 10 seminiferous tubules situated in the center o testicular cross-section.
In females the uterus was weighed. Both ovaries dissected out and fixed in Bouin's fluid, serially sectioned at 7 urn and stained with haematoxylin and eosin. The Graafian follicles were classified according to diameter and to the number of granulosa cells in the largest cross-section of each follicle (Pedersen & Peters, 1968) .
Data were analysed by using ANOVA and Duncan's New Multiple Range Test.
RESULTS
There were no significant differences between body weights of 42 day-old females and males across all experimental groups. Also the presence of intact males or their urine did not affect the uterine weights and number of Graafian follicles of young females (Table 1) . On the other hand, juvenile males reared in the presence of intact adult males or castrated-testosterone treated males had significantly smaller testes than males from other experimental groups. This correlated with low- 
er index of spermatogenesis. In seminiferous tubules only round spermatids were found whereas elongated spermatids and a few spermatozoa were present in testes of control males, reared with castrated males or exposed to male urine. Males kept with intact males or castrated-testosterone treated males also had smaller accessory glands than other experimental groups.
Males reared from day 21 to day 42 in the presence of intact males or castrated-testosterone treated males (Table 1) had testicular weights and accessory glands weights similar to the same organs in 21 day-old males (63.7±5.0 mg and 2.3±0.1 mg respectively; the differences were not significant, p>0.05.) Urine of grouped intact or ovariectomized female bank voles strongly affected the puberty of juvenile females (Table 2 ). This appeared as lower uterine weights than in non-exposed or exposed to the urine of isolated females. Also Graafian follicles did not develop in ovaries of young females reared in the presence of grouped female urine.
Juvenile males reared in the presence of urine from singly housed or grouped females had less advanced spermatogenesis than non-exposed males. Males exposed to the urine of singly housed females or grouped females inhibited spermatogenesis at the level of elongated spermatids (Table 2 ). Streszczenie W prezentowanej pracy jako wskaźnik dojrzewania płciowego samic przyjęto ciężary macic oraz liczbę pęcherzyków Graafa, natomiast u samców takimi wskaźnikami były ciężary gonad i gruczołów dodatkowych oraz stopień zaawansowania spermatogenezy. Zahamowanie procesu dojrzewania płciowego młodych samców stwierdzono tylko w przypadku, gdy były one hodowane w obecności dorosłego samca lub samca kastrowanego, któremu podawano testosteron. Nie stwierdzono natomiast wpływu obecności dorosłego samca na tempo dojrzewania płciowego młodych samic. Wyraźne opóźnienie dojrzewania płciowego samic zanotowano pod wpływem działania moczu zgrupowanych i owariektomizowanych samic. Proces spermatogenezy u młodych samców hodowanych w obecności moczu pojedynczej samicy był znacznie mniej zaawansowanny w porównaniu z samcami kontrolnymi.
Na podstawie otrzymanych wyników wysnuto wniosek, iż wzajemne socjalne oddziaływania w obrębie gatunku przejawiają się zahamowaniem procesu dojrzewania płcio-wego.
